Indoleglycerol phosphate synthase-phosphoribosyl anthranilate isomerase: comparison of the bifunctional enzyme from Escherichia coli with engineered monofunctional domains.
Putative domain--domain interactions of the monomeric bifunctional enzyme indoleglycerol phosphate synthase:phosphoribosyl anthranilate isomerase from Escherichia coli were probed by separating the domains on the gene level and expressing them as monofunctional proteins. The engineered monofunctional enzymes were found to be stable, monomeric proteins with virtually full catalytic activity. In addition, binding of indolyglycerol phosphate to the active site of indoleglycerol phosphate synthase and binding of reduced 1-[(2-carboxyphenyl)amino]-1-deoxyribulose 5-phosphate, a competitive inhibitor of both indoleglycerol phosphate synthase and phosphoribosyl anthranilate isomerase, were almost identical in both the mono- and bifunctional enzymes. Furthermore, no association between the monofunctional enzymes was found, neither in vitro, by sedimentation and gel filtration experiments, nor in vivo, by coexpression of the domains in the same cell. Thus, no selective advantages of the bifunctional enzyme from Escherichia coli over the respective monofunctional enzymes were found on a functional level. However, the phosphoribosyl anthranilate isomerase domain appears to stabilize the indoleglycerol phosphate synthase domain of the bifunctional enzyme from Escherichia coli by interactions that seem to subtly influence the kinetics of ligand binding.